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«2*l  Purification of Hydrocarbons  for Uso as Solvents 
V||      >~ in Far Ultraviolet Spectroscope 

vvN 2 toy Wfc J* potts Jr,x 

u For the farthor ultraviolot region of solution 

^g^troscopy (bolow 2200A*), thcro aro at prcsont 

fltaftf classes of practical solvents:  water, with 

U^Gmission to about 1800A. in thin colls , is not 

gonorally applicable for organic moloculos becauso of 

insolubility; cortain fluorocarbons, in which most organin 

moloculoe have very low solubility, havo shown trans- 

mission to as far as 1565A. in a thin coll, after 

careful and repeated purification ; and cortain 

paraffin hydrocarbons, which can be parifiod without 

great difficulty, and which dissolvo most organic 

compounds to a suffioiont extent for use in this 

spectral rogion, whore molar extinction coefficients 

are gcnorally high. Othor solvents all show high 
° 4 5 

extinction coofficionts in this rogion1'' ' • Tho 

purpose of this paper is to point out tho rcmarkablo 

transmission in thick colls of isopontano, ono such 

hydrocarbon studied, and also to mention its valuo 

as ono of tho components of a rigid glass at 77 K. 

Four hydrocarbons, n-heptano, isopontano, 

3-mothylpontano and mcthylcyolohoxano, woro oxaminod 

for thoir transmission at various stages of purifi- 

cation* Tho n-hoptano was obtained from Tfcstvaco 

Chomical Co., tho other throe arc Phillips Pctroloum 

Co» ^puro" grado hydrocarbons. On tho curvos shown, 
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the dete  a ^ove 2100A.  was  obti:ined vi th a Beckman model 

DU qu£7i;:2 spectxbr>hotoi..3ter,  usinr 1 cm.   sxlicc  cells, 

with wetsr,  redistilled from KHn04 as a blank  .    3elov 

2100±i.,   the dctc  wes  oettir-ed with a Cario-Sehnitt-Ott 
7 Vacuum fluorite sr>ectroprrarh , usiiv e licuid path lenfth 

of .1 c., -with a r..th of 0.13. ran* &£• a blank; the resultinr 

plates -were-trrced on a Leeds and Eorthruo r score1 inp 

densitdmeter, end rescinds converted to -percent trans- 

mission8. The error is within 5 transmission r-sreent 

,-throughout th^ curves. The purifiertion -procedure for 

each -hydrocarbon- was tho .-acme.- 

Curve #1 in each- firure shows the trrnsmission of the 

untreated hydrocarbon. 

Curve.-?2 ;/^ive^s-the transmission after vi^orously 

stir#in« with G.F. IT2SO4 for four hours, then washing 

twice with 0.1ctilled jivaterj and dryinp over anhydrous 

CaSO^L.  Longer or renssted treatment with &2SO4 was found 

to have no further effect. 

Curve #3 pives the transmission after passine- the 

hydrocarbon through a silica, ^el column JUS" lonr, 1" in 

diameter, e-n^loyin."- Davidson r/200 mesh silica pel. The 

column is water-jacketed to absorb th? heat of 'surface 

adsorption and prevent boilih> of the more volatile hvdro-: 

carbons. Treatment with silicf <*el was found to have 

leaajsnedjefiejit^nljeas one ^eJUand the hydrocarbon were 

absolutelv dry. Hence it ir necessarr to aetivete the 

silice r?l in its own r- lass column "b^ he.£ tin" at 3f.0° C. 

for 12 iirurs in a furnace, and to cool it in a moisture- 

free atmosphere. The hydrocarbon IP.  then rs'fluxed with 
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sodium v/irs for one hour, to remove the last traces of 

water, end then distilled from fresh sodium wire, through 

a Fodbielniak Column of 40 theoretical olates, directly 

into the silica pel column; tshet is, the silicr vel  column 

is attached to the heed of the fractionating column v/ith 

rround plass ioints, the only v^nt to the air bainr* a 

CaCl2 tube.  If these •precautions are not taken, tie effec- 

tiveness of the silica pel treetment, particularly in the 

cE.se of isopentane, is frectly reduced. 

Curve jj-4 shov-s transmission after a repetition of the 

silica <~el treatment,"oriittihp t'e one hour reflur with 

sodium prior to distillation.  In the csse of irjot>entane7 

only the first fraction co-tin^ through the silica pel the 
i 

second time is used, for best results. 

Conclusions. 

n-hc-pt| ne transmits .almost 100% to 2100A. in a 1 cm 

cell; the-..us3ful transmission limit in a 0.13 mm. cell is 

1720A.  There results cen be obtc med simply by "2SO4 

treatment r.lone, and the nunty is meint:-ined rith jstorsre. 

Thus, n-ho"tane is recommended for all studies at room 

twineretuie c'cove  2100A., :M in short ge'tfc lengths oelow 

2100Ar 

Is orient; ne shows useful transmission to 1790A. in a 

i cm. cell, to 1720A. in a 0.13 m;i. cell.  It keehs its 

purity for a-few months if ke^t J.n a.. .tir/htly stoppered 

bottle; UDon longer standing, it.a^ain Lerins to show the 

sa?..i3 absorption renon at 2050A. C-S.ee curve #3, isor>entsne). 

Hence for lonpei neth length studies below 2100A,, iso- 

eentene is recommenced. 
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3-methylpen.     ^ has  slightly better transmission 

propertier  than n-hcptane,  with nn.; 1 Iv 100^  tr&asiy.ission 

to rhout  2050A.     It he -S   the  additional  acvrntf'-o   that   it 

ferns e. r^id rlasr by itself on coolinr to 77 K.  Its 
o 

k^rr-in*" -properties are ^cor, how-ver . 

Methvlcycloherane used alone does not hr.ve such rood 

transmission propei tier; however, it rettms its purity 

vith storzre. h  mixtui e of 1 rart methylcyclohoxane aod 

6 parts isonentane has useful transmission to 1850A. in a 

1 cm. cell; at 77°K., the mixture forms a "pod ri^id n-lass*^, 

ant the "thermal tail" toward the r:d disappears, rivmr 

useful transmission to 1700A. in a cell 1.2 cm. lonp (to 

be discussed in a forthcoming pr^or). 

Fluor^cf r'oons.  An attempt by tho author to find a 

mixture of fluoroctrbons vhich would form a rood ri'-id 

ptlass at lo?/ temperatures met with failure, even thourh a 

varietv of fluorocarbons end porfluoroethers was us 3d. 
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